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(57) Abstract: A signal processor has a joystick input device (1 1) for changing a joystick voltage input value Vi according to the 
control input produced when a joystick (10) is inclined from the neutral position, an input circuit (13) for outputting ajoystick voltage 
operated value Vic which is the average value of joystick voltage input values Vi read every sampling time predetermined times m the 
past, an arithmetic cuxiuit ( 14) for operating an output operated value Voc preset according to the joystick voltage operated value Vic, 
and operation start detecting means for detecting the start of operation of inclination of the joystick (10) from the neutral position. The 
arithmetic circuit ( 1 4) increases the output operated value Voc approximately to the maximum at the start of operation. Consequently 
the control response is not too sensitive to an abrupt operation of the joystick (10). Therefore, for example, the movement of a work 
machine is smooth, and the control response is high at the start of operation of Ae joystick (10), thereby appropriately controlling 
the movement of the work machine. 



wo 01 748386 Al llilliiillllliiliiilllllliiiliiii 



(57) mm-. 



wo 01/48386 



1 



PCT/JP99/07389 



mmm 

rzmm^itmmm.mzthti-r^m^mm^m-^^$>^<. ^n«. i^a^ x^^^c y^ 
:/)^^iLiiLm*^^mm-^n^mi^mizjt^cxitmmm^(D^mm^mt-^-i±^ 

F i g. 6i-i>^3^7.^^y^^mi^i^Tf}^^(Dmr^thitmmmif^^i.-j: 

}i.\z±u^mm&mz^-oxitmmm^izthij^n^m^<DtL-b±i)^D-Amri^ 
itmmm^\z^(D^{$if)^=&-^^i^i^ 3 >(DmxtD-fib^izmwji^x%i^W}i&o:> 

^tz. i^3^ xy"^ y^^mmnz^i^^^titzm^. mipmi^-/)^^mma^mm 
LfzWiiz itmmm^ \zihtt^n^mM<DxLt>±A^'o \zf^^tz^. ]A:.mnm 
ft-\z^'Dxmm^ti^^Wimm,mtm-^^\^x . ms.7^^=LjL—^\zx^xm.m] 
^n^{^mmm(Dmi^mt\zzy 3 y^-h^^x^^L^^of^m^.tt^^-otzo 

LfcT^^'oT. if^mtl.m(Df^m^.\zmB\^Xt^^tlfz^(DX^ri. i^3^7. 



wo 01/48386 




PCT/JP99/07389 



2 



xw-i^m^wtti-r^y'-^o:>mm'^^^T^:itx\ um^^^^^^mz^A.^ 

:Lt.i)^x^^. 

m-r^mi^mtthm^m^mi^m^. mw^mtmi^mp^miztiitii^wmv o c ^ 

z.tnz^^x. 3 ^ y c (D^^mi&mz. \ht!mwm.v o c ^mfiim\z 

^fc. ^mmii> m^mm]si^izm-:^x-*^>-^'j -i 2:^^izm^ji.^nrc 
i^3^7.^^ y^MBExtiuv i (DW^i^m^^i^s^ 7y^^ y^mj£m.wmy i c 
^i^xtati-t^xti^^ii. i^3^7.7--( y{7ti^^tL&.mt^<bmm-^n^^^^ 

^ (Dmi^mti^^iz. \iit}i'^M-ii&v o c^mm&3\zwi^^rz^^. mwj^^i^^wiib 
^n-g). ^vx. i>3^7.v^^ y^m}±xtimY \ (Dmt\zi^\^xmtimm-mY 
o c (D^itfjmn^fzif). ~y3^xv^^ y ^ com^rsimmzni^xmmjt^^^^m 



wo 01/48386 



3 



PCT/JP99/07389 



F i g. 1 :i(DmMlZ-^^:^^^i^X7-Am'V$)^o F i g. 2it. Xti\B\m 
(DmWl—^>^^-tyci — ^^—h'C$)^a F i g. 3lt. \^W\Bi^(DMMJV 
— ^>^^f 7a— 9^^— h'Tr^y^o Fig. iy 3 ^ X'r y ^ m}±Xt! 

fe-Sc F i g. 5lt. )ALt^m\Z^n^Z^B-( 7.7-^ y^maxtsMY i tuitim 

wmv o c i5^zsmj£'>'j >ycDm^ms (Dm^^^-r^i^m-xi^)^^ Fig. 
^ ^ ^ig-r ^ fd «6 CDS ^ ff^^ 

Fig. 1 ti>?3-rX5^^ >y ^A;t;S§®m^MS^g^-&t^>':^^A^Tfe^„ 
^-So lt«»||ia^2 0«— jt^coitMVl/y< H2 1 ^^LT?ftJE->'J >y2 2 {3 

Fig. 1 {Zi5ViT, 10\±^^U — ^\Z^'DX^V^-^ri^-JB^7.y'^y^ 

ffiA;^;ffiV i ^^v^;U^I^lz^^T'5A;^lHlSS (ADzi>/^--^) i 3 
3<7.-x-f 'yi:7||BEA:^JfiiV i !rC^l;TIS^$n;^^il;^^^ll^^^iV o c ^fK^-T-S 

(DA3>A-i$7) 1 5 i:. m;'jMVotcj^;^L;;^ctti;tim^jft I ^It^jy U-y 
< K2 1 icM^^iblHlSSl 6 h^mpL^o 



wo 01/48386 




PCT/JP99/07389 



timv i izjt^ctzihtimwmv o c ^mw-r^L. v^-iT.^^ v^xttm i i 

:in\znmvx. :^mno^xts^^iivx. xttm^i 3 nm^o-ii->^u > 
MoTH^j^^n/i^— ^<t^[HiM^iZi^nfc-7='— 37io^i^M^^ajb, #i±} 

mai;t>ffiV i c ^?||»T^^fi£i:bT=fectt^o 

Fig. 2 0:7a— hliA^t/IUgSl 3<Z)M3ii;i'— 5^>^^LTi3Cl. m 

tDtl^iii^3-(7.y^^ y^nf±mWmY i c «2X/' l 6 <hfj:0. ^*^*T 1 6 0 

B(7)-ti->^'j >^7&^fT*Dnsi:v3-f 7.^>r y^:7m/±ill^Mv i cai ex/ 1 

6 ( = X) tU^o -y->7'U >^i5'^ 5m s <h^S<h. 1 e\Bi(D^>^V > 
^^mtDn^o:>iZWT^^f^ii5 xi6 = 80ms K) . 8 0ms Ti^MiSLTt 



wo 01/48386 



5 



PCT/JP99/07389 



Z(DJ:^\Z. -Jb^T.^^ v^Xti^l lt^<b<Dzy3^ Xt--^ y^m&Xtim 

V i (D^itizni^Tmnm^ I o c (Dmtf}mri^ 
fzib. '^3^ 7.5=-^ y^ 1 ocDMumi^izti^r. itmmm^2 o\zj:-z>xmm 

^Wti!,'t^y'—^(Dm^^0'<T^Z.iilZ^D. itmMm^2 0 (Di^mit^^^*^ 

xtim^ 1 3 ii^j^^cDm^m^izm^xm^j^^tifc^—:^ ^^jEim^j^^n 

1 4{zmmtht!-r^o 

^m&^n-mv i cf)^^iLmm-^-'^^^^Mi^izx^mi^mit^m\z, f i g. 5 

\Z7r:-rJ:z>\Z. z;>3^ 7.^^ vCXtS^l It^i^CDiy 3^ 7.7- -< y ^mEcXtsm 

V i^^Xy^y^mZiL-^±i!}^^o U^^L. ]tmv 7 ]^ 2 1 <DZ2-f )V\Z±U^ 

mmts.mzj;:-:>xitmv u y ^ K2 i \zWin^tiitim^i.i (DiL-^±t^K)-fymn^o 
$e)tc. it^jmis#2 0 \z^<D^i^^t:>-rf}^izW]i}^\^x^i^W]^(DmM^mmtD 

2 2(Di!jf^^i&75^iin^c 

vo c ^mmi^mizMibx. jt^jyu y-r h 2 i {cS:^^t&«i^^i^rBi6^{c;^-r 
V? 3-1* 7.7-^ -y^^ 1 oo^f^^j^nt^ttj^giLT, it^jvi/y-r H2 1 ta: 



wo 01/48386 



6 



PCT/JP99/07389 



1 5 75^6L^Vi'(ii«EE7{>^'lt«i§gl 9 {Cta^tJ^n-So Jtieisl 9 { S ii iJi i§ 1 8/6^ 



Q>t>^^tLmM^\z^y}. ttm'juj^ k 2 i {cb^^v^Mffi^cDiiM i 
^^^n^^x'(DUi^mi^miz. mtjmwmyo c ^it^^jy K2 1 

Fig. 3<Dyu—^^—hi:imWm^l4<Dmm)l—^>'^^LX:i5D. — 

^'jmsMv o c ^ti-^-r^. 

s 1 4TJt0!iv -f F 2 1 {cL#vi{ii{c^a^-r^«ss i ij^^ntz-t^Eot^^m 

MtC>fa^-r^ttga I 7&5j^n-S)^TtS. T^x^yT'S 1 5{'iiA.-cai:tliS^MVo c 

^■r^m^ui T^^^s^n-gxh, x^^y^s 1 e {cjiA/-etti;^?^^MVo c ?:>?3-f 7; 



wo 01/48386 




PCT/JP99/07389 



7 



Fig. 4{C^-rJ:3t3, V^^7.7--( \^(^^m^^mz.^J^^7.'T-< 

2 2c7)i!)f^^$^^Mie)6n-5o dCD^^, Fig. 6 td^^T^Tci: ^ {C, iSEE 
i^U >:/2 2>&^tb€$&s6^<Dt;i7&^75^^BfrBl75^'0<7'ci:^o — /\^-^ >y 



wo 01/48386 




PCT/JP99/07389 



1. iy3^7.T-^y^ (10) t}^^sL&mf}^^MM-^n^^i^M\zjt^\^Xzy 3^ 
X'r^ y^mJ±Xtimv i ^^^b^-li^ s 7^5=-^ y^Xtl^ (11) m 

^ (13) i^a-iT.^^ ^y^m&^wmv i c \zits\^xm^-^ntzthttmw 
mvo c^tkwr^mm^m. (i4) t^mxr^^^^^^wiii-t^i^s^ 

7.^^ y^m&Xtimv i '^^it'^'ti:^i^3^ :^^-( il 1) 

•r^xts^^ (13) ^y^^mm^n^Mv i c tcji;:i;T^^$n 

fctt5:^ill»fiIVo c ^^H^-r^iH^^^ (14) >^3^ Xy^^ y-^ (10) 

^ xti^(Dmnmmmmc 

3. >^3-ry^7^^ (10) ■^^^tL^m-^^'b^m^ti^^i^MizfL^CXzys-i 
7.^^ y^n&X^^V i ^^'fl:$-tir^':/3'1'X7^w' yCXti^ (11) i§ 

^Rif^iEiigc{cMoT-it>yu >i/^'i' A@{cSt^i2iSn:t>?3-r x-T^-r y^m& 

X-hmy i <D^l^M^V3 ^^^T^-r ^7i7fi/£SI^MV i c t.\^X^ti-t^Xti^ 

^ (13) V3-{7.'T>{ y'pnsMM-mv \ o\z]t-\:^xm.'^^nfz.}^-hmM 

MVo c ^SI^T-SiH^^^ (14) (h. ^3^ 7.^-( y^ (10) 7&^'«4J3i:feM 

>?3'r7.^w V ^ X'ti^d^'^^^Mmm.. 



^_ ^_ PCT/JP99/07389 

WO 01/48386 

9 

[2001^6^50(0 5. 06. 0 1 ) SISJ^^^SS : t±iSi^*!]<75liS5a)®H 2 l±ffi 

1. v?H^^^^-;'^ (10) :^si:'3i{i«/^^^»J$n^1^^^»(^)r^i:-cv3^ 
.y^n.^x-hmy i ^^^t:$^a^:>'3^^^^ '-^^^^^ (11) ^> 

^(13) i^H-r^v^^ ^y^mffi-^^^ffiv i c{'tc;i:T^:^$n/ztii;^M^ 
fiivo c^?s^-r^*^^#^ (14) h^m^f^^h^^'^^-^^'^^^ "^"^ ^ 

3. ^y^^y^v-^v^ (10) ;6^4^3i:{i«/^^ib{^^J^ns^f^»i:ifr^i:Tv^3^ 
;^7^.r -^/^^ffiA^filv i (11) ii 

^(13) i^^^ p^y^^ y^m&mm-m.'^ i o{zm\^xm-^^nfziiitimm 



Page Blank (uspto) 



Iras Page Blank (uspto) 



wo 01/48386 



PCT/JP99/07389 



2/5 

Fig. 2 



START 



S 1 


















f ... 











This Page Blank luspto) 



wo 01/48386 



PCT/JP99/07389 



3/5 



Fig. 3 



c 



START 



J 



S 1 1 



S 1 2 



S 1 3 



S 1 4 



S 1 5 



V 3 -f ^7- 




Xijinv i 






r 


ai:^>limiiiVo c ^ttm 




f 












1 N O 




YES 



S 1 6 



mti'Mumv o c ^ 



iiit)'MW.i&\/ o c $: 

V 3 < ^ 7^ < y ^M&mmMV i c 



RETURN 



This Page Blank (uspto) 



1 



wo 01/48386 



PCT/JP99/07389 



Fig. 4 



^tim.%my o c 



Fig. 5 



o c 



8#rBi t 



This Page Blank (uspto) 



wo 01/48386 




PCT/JP99/07389 



5/5 



F i g. 6 



f 




This Page Blank (uspto) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP99/07389 



A, CLASSIFICATION OF SUBJECT MATTER 

Int. CI'' F15B11/08, G05G9/047 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int-Cl'' F15B11/00-11/22 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1926-1996 Toroku Jitsuyo Shinan Kbho 1994-2000 

Kokai Jitsuyo Shinan Koho 1971-2000 Jitsuyo Shinan Torolcu Koho 1996-2000 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP/ 4-151007, A (Hitachi Construction Machinery Co., 
Ltd.), ' 
25 May, 1992 (25.05.92), 

page 3, upper right column, lines 6 to 14 (Family: none) 

JP, 7-54806, A (Yutani Heavy Ind. Ltd.), 
28 February, 1995 (28.02.95), 

page 2, right coliimn, vPar>; No. , [0006] -^^^^ none) 

JP, 56-97604, A (KAYABA INDUSTRY CO., LTD.), 
06 August, 1981 (06.08.81), 

page 3, lower left column, lines 4 to 19 (Family: none) 

JP, 4-143334, A (Yutani Heavy Ind. Ltd.), 
18 May, 1992 (18.05.92), 

page 2, lower right column, lines 2 to 8 (Family: none) 

US, 5642653, A (Caterpillar Inc.), 
01 July, 1997 (01.07.97), 
Fig. 1 

& JP, 9-133105, A 



1,3 



1,3 



1-3 



I I Further documents are listed in the continuation of Box C. Q See patent family annex. 



* Special categories of cited documents: 

•A" document defining the general state of the art which is not 

considered to be of particular relevance 
''E" earlier document but published on or after the international filing 

date 

"L** document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 



"P" document published prior to the international filing date but later 
than the priority date claimed 



later docimient published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

"X** document of particular relevance; the claimed invention cannot be 
considered novel or caxmot be considered to involve an inventive 
step when the document is taken alone 

" Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 

"&•* document member of the same patent family 



Date of the actual completion of the international search 
23 March, 2000 (23.03.00) 



Date of mailing of the international search report 
04 April, 2000 (04.04.00) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized officer 



Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



This Page Blank (uspto) 



PCT/ J P 9 9/0 7 3 8 9 



A. ^m<r>m-i-i>^^<7)^m mmi^n-^m (i po ) 

IntC17 F15B11/08, G05G9/047 



ia3S?r?T'3/cJ:/Mifi]g** {B^#fH>|g (I PC) ) 
IntC17 F 1 5B 1 1/0 0-1 1/2 2 



B^mmmmm^n 1926-1996^ 

B*H^BBIIffliR|g4ii« 1971-200 0#^ 

B;*:@S^llffligf^ii» 1994-200 0^ 

B^HH^SflgS^^fR 1996-2000^ 



J p. 4-15100 7, A {BtLWmm^^^) , 2 5. 5 . 
1 9 9 2 (2 5.0 ^5 . 9 2) ';i B 3 M:^JbffiJ^6 1 4 tr (7 r 

^ y-Jicu ' ^ ^ 

JP, 7-54806, A m'SmJiW^^n.) , 2 8. 2^. 1 
9 9 5 (2 8. 0 2. 9 5) , ^ 2 M^&ffli^^-^ C 0 O 0 6 ] 
T^V-/£ U) 

JP, 56-97604, A (tf^y<J:mm^^m , 6. 8M. 
1 9 8 1 (0 6. 0 8. 8 1) , B3M:£Tffiim4- 1 9tT iZ^r 
^ V -Jfe L) 



1, 3 



1. 3 



TLj ffi5t<t±®twl^llS:ge-r2)3:BtX»illil(0:JCffi)t<??«ff 
:JCBt (a*«rf=H-) 



</5 B oSt::^« $ nfcXifc 
rxj 4#iciiBro*)i.^:S)t-c*>o-c. a 

TYj #{C§ia<0*,5SCiltT-fco-C. a 



outfit i m 



2 3. 0 3. 0 0 



Bissas»^<o«jiB 04.04.00 



B^mmWf-ff (I SA/J P) 
100-891 5 



3 J 



8 8 11 



03-3581-1 101 F^iS 3 3 2 8 



fil^PCT/ I S A/2 1 0 (^2-1--:^) (1 9 9 8¥^7^) 



mmtam^^ pct/jp99/o7389 



c m^) 



itjT-dTV — * 



mm-ri> 



J P, 4-1 
1 9 9 2 (1 



4 3 3 3 4. A (?fi«mX^^^^) . 18. 5^.^ 
8. 0 5. 9 2) , ^2M^TffllM2-8tT (7t5: 



US, 5642653, A (Caterpillar Inc. ) 
9 7 (0 1 . 0 7. 9 7) , mi I§1 
&JP, 9-13310 5, A 



7E. 1 9 



1-3 



««PCT/I SA/2 1 0 im2-<-i^<r>m^) (1 9 9 8^7^) 



